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@ Divider panel for two-tier can carton and carton Incorporating such panel. 



(57) A carton for cans includes a plurality of cylin- 
drical beverage cans arranged into a group of at 
least two vertically aligned tiers. A paperboard 
divider panel (30) is disposed within the carton 
and positioned between the cans in adjacent 
tiers. The divider panel includes a plurality of 
apertures (32), each of the apertures being 
defined by a substantially circular peripheral 
edge (34) concentric with the cylindrical axis of 
upper and lower cans and having a diameter 
(D4) smaller than the base of the upper can. A 
plurality of slits (36) extend radially outwardly 
from the circular edge of each aperture to a 
distance (D5) at least equal to the diameter of 
the top flange of the lower can to create a 
deformabie peripheral margin which is dis- 
placed into the upper end of the lower one of a 
stacked pair of cans. 



FIG. 3 
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The present invention relates to a divider panel 
for separating the tiers of a multi-tier can carton and 
to a carton which incorporates such a divider panel. 

In modern beverage packaging, one of the most 
common forms of primary packaging is the drawn alu- 
minum or steel can, for example, a can which contains 
twelve fluid ounces of beverage. Such cans include 
a substantially cylindrical side wall with a lower end 
formed integrally with the side wall and connected to 
the side wall along a relatively large radius of curva- 
ture to define a lowermost, substantially circular 
base. The base is domed inwardly in its central por- 
tion for improved pressure resistance. An upper end 
is connected to the side wall and seamed thereto 
along a substantially circular outer flange of a diame- 
ter greater than that of the base. The upper end in- 
cludes a top surface recessed inwardly with respect 
to the uppermost portions of the flange. 

It is common to market such beverage cans in 
secondary, paperboard packages containing a multi- 
plicity of cans. Such cans are normally arranged In a 
single tier, with a common multiple being twelve cans, 
arranged in a 3 x 4 array. However, higher multiples 
such as 24 or more cans may also be packaged in a 
single carton. At such higher multiples, the carton can 
become awkwardly targe in certain dimensions, and 
the single-tier arrangement also leaves four of six 
carton sides of relatively short height for the printing 
of graphics. 

One solution to this problem is to package multi- 
ples of cans in two or more tiers. For example, a car- 
ton of 24 cans can be arranged as two tiers of 3 x 4 
arrays in vertical alignment. Such a carton has the 
convenient configuration of a twelve-pack carton, but 
double-height graphic area on its sides. 

A multiple-tier can carton is not without disadvan- 
tages, however. Modern, high-speed packaging 
equipment requires the loading of cartons through 
one or both ends of an open paperboard sleeve which 
thereafter has its ends closed. In many machines, 
this results in the sliding or other conveying move- 
ment of cans as they are loaded Into the carton. For 
multiple-tiers, either the cans are moved in a stacked 
condition, or the cans of upper tiers must be moved 
over the cans of a prearranged lower tier. However, 
this is difficult as a result of the can construction de- 
scribed above, because the cans will tend to "nest" 
whereby the base of an upper-tier can fits within the 
circumferential limit defined by the top flange of a low- 
er-tier can. This problem can be overcome by moving 
a group of stacked cans within the packaging ma- 
chine, but the can-to-can contact and relative motion 
between stacked cans resulting in such an approach 
may be unsatisfactory. 

A second solution to this problem is to place a div- 
ider panel between tiers of cans so that no vertical 
can-to-can contact occurs. Such an approach is gen- 
erally known, as disclosed in US-A-3, 351 ,264. There, 



a formed thermoplastic divider is used. However, es- 
pecially for waste disposal and recycling reasons, it is 
preferable that the divider be made from a paper- 
board sheet The disadvantage to this known solution 

5 is that while the outer carton may at first be tightly fit- 
ted about the stacked cans, overtime the upper tier 
of cans will depress the paperboard divider panel into 
the recessed top panel of the lower tier of cans. This 
will in effect reduce the height of the carton contents, 

w and thereby result in a looser carton. 

What is needed, therefore, is a solution to the 
problem of separating multiple tiers of cans while 
avoiding the disadvantage resulting from collapse of 
the paperboard divider panel over time into the re- 
ts cessed portions of the cans upon which the divider 
panel rests. Of course, any such solution must not un- 
duly complicate the packaging operation of the over- 
all carton design or function. 

One aspect of the present invention provides a 

20 carton in which a plurality of beverage cans is ar- 
ranged into a group of at least two vertically-aligned 
tiers, said carton comprising a pair of side panels, a 
top pane) foidably connected to upper ends of said 
side panels, and a bottom panel foldabiy connected to 

25 lower ends of said side panels; and comprising a div- 
ider panel disposed within said carton and positioned 
between said tiers, characterized in that said divider 
panel includes a plurality of apertures, each of said 
apertures being defined by a substantially circular 

30 peripheral edge, and wherein a plurality of slits extend 
radially outwardly from the said circular peripheral 
edge of each aperture to create a deformaWe periph- 
eral margin which is displaced into the upper end of 
the lower one of a stacked pair of cans. 

35 According to a feature of this aspect of the inven- 
tion said exterior carton portion and said divider panel 
may be separate pieces. 

According to another feature of this aspect of the 
Invention each of said apertures may Include a con- 

40 centric substantially circular fold line interconnecting 
the radially outer ends of said slits. Preferably, the 
divider panel is formed from a paperboard material. 

Another aspect of the present invention provides 
a divider panel for a carton sized to accommodate a 

45 plurality of beverage cans arranged into a group of at 
least two vertically-aligned tiers of cans, each can be- 
ing of the type having a substantially cylindrical side 
wall a lower end connected to said side wall along a 
generally large radius of curvature and defining a low- 

50 ermost substantially circular base of a first diameter, 
an upper end connected to said side wall and includ- 
ing a substantially circular outer flange of a second di- 
ameter which is greater than said first diameter and 
a top surface recessed inwardly with respect to said 

55 flange, said divider panel being adapted to be re- 
ceived between and in contact with said cans of ad- 
jacent ones of said tiers, characterized in that the div- 
ider panel includes a plurality of apertures one aper- 
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ture being provided for each stacked pair of cans in 
the group, each of said apertures having a substan- 
tially circular peripheral edge concentric with the axes 
of the stacked cans, said one aperture having a diam- 
eter smaller than said first diameter, and a plurality of 5 
slits extending radially outwardly from its circular per- 
ipheral edge to a distance at least equal to said sec- 
ond diameter and defining a deformable peripheral 
margin. 

According to a feature of this aspect of the invert- 10 
tion each os said can includes an opening means de- 
fined in the top surface thereof and confined within 
a notional circle concentric with the axis of said can 
and having a third diameter smaller than said first and 
second diameters, and wherein said substantially cir- 15 
cular periphery edge of the divider panel may be of a 
diameter greater than said third diameter. 

According to another feature of this aspect of the 
invention, each of said apertures may include a circu- 
lar fold line concentric with the aperture and which in- 20 
terconnects the radially outer ends of said slits. Pre- 
ferably the divider panel is formed form a paperboard 
material. 

In use, the slits provide a plurality of tabs which 
create a deformable peripheral margin located be- 25 
tween the lowermost portion of a can lower end and 
the recessed top surface of the can immediately be- 
neath. This permits the tabs to collapse to fit the cur- 
vature of the can upper and lower ends, so that a car- 
ton sleeve corresponding to the collapsed height of 30 
the cans and divider panel may be used. No vertical 
reduction of carton contents will then occur within the 
loaded carton, and a tightly-packed carton will remain 
in such a condition. 

In the package of the invention, each of the cans 35 
may Include an opening means defined in the top sur- 
face and confined within a notional circle concentric 
with the cylindrical axis of the can and having a third 
diameter smaller than the first diameter, and wherein 
the circular edge is of a diameter greater than the 40 
third diameter. 

An embodiment of the Invention will now be de- 
scribed, by way of example, with reference to the ac- 
companying drawings, in which:- 

Figure 1 is an elevational, partially sectional view 4S 
of a typical beverage can as used with the pres- 
ent invention; 

Figure 2 is a perspective view of a two-tier ar- 
rangement of cans for placement within a carton 
in accordance with the present invention, show- 50 
ing the divider panel positioned between the 
tiers; 

Figure 3 is a plan view of the divider panel; 
Figure 4 is a sectional view showing placement of 
the divider panel between a stacked pair of cans; ss 
Figure 5 Is a plan view of the outer surface of a 
blank from which a carton in connection with the 
present invention may be formed; 
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Figure 6 is an erected sleeve formed from the 
blank of Figure 5; and 

Figure 7 is a completed package in accordance 

with the present invention. 

The present invention is intended primarily for 
use with drawn aluminum or steel cans of the type 
used in packaging beverages. A typical example of 
such a can is shown in Figure 1 wherein can 10 in- 
cludes a substantially cylindrical side wall 12 of diam- 
eter DC. The side wall has an Integral lower end 14 
which has a portion 16 connecting with side wafl 12 
which is of a relatively large radius of curvature. The 
bottommost surface of can 10 Is domed inwardly. 

The upper end of side wall 12 has a necked-in 
portion 1 8, to which is attached the upper can end 20, 
seamed onto the can side wall along a flange 22. The 
can end includes a top surface 24 which is recessed 
below flange 22 and a further recessed countersink 
26 is positioned between surface 24 and flange 22 for 
added strength. A conventional opening means 28, 
such as an attached pull-tab. Is provided in the central 
portion of surface 24, the central portion having diam- 
eter D3. 

The lowermost portion of lower end 14 defines a 
substantially circular base for the can having a diam- 
eter D1. At the upper end 20 of the can flange 22 has 
a diameter D2 which is greater than the base diame- 
ter D1 although less than the overall can diameter 
DC. Hence DC>D2>D1. Thus, when stacked, the can 
base will nest within the upper end of an underlying 
can so that either the base rests on top surface 24 or 
the curved connecting portion 16 rests against the in- 
ner surface of flange 22 of the underlying can and the 
deformable peripheral margin around each aperture 
of the divider panel will be caused to deform by virtue 
of and to reflect such nesting. 

The opening means 26 is contained on top sur- 
face 24 within a notional circle of diameter D3 which 
is smaller than either D1 or D2. Hence, 
DC>D2>D1>D3. 

A plurality of such cans 10 are loaded into a car- 
ton in a multi-tiered arrangement. An example of such 
a can arrangement can be seen by reference to Fig- 
ure 2. As shown therein, two-tiers of six cans each are 
arranged to provide a package containing twelve 
cans. Of course, It will be appreciated that the inven- 
tion may be used with any arrangement of cans for 
each tier and may also be used for can arrangements 
having greater than two tiers. 

In order to eliminate metal-to-metal contact be- 
tween the tops and bottoms of the stacked cans, a 
divider panel 30 is placed between the tiers of cans, 
resting upon the top surfaces of the cans in the lower 
tier, while receiving the bottoms of the cans in the up- 
per tier. The divider panel 30 is shown in plan view In 
Figure 3. Panel 30 is provided with a plurality of aper- 
tures 32, one aperture for each stacked pair of cans 
in the can arrangement As shown in Figure 3, divider 
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panel 30 is configured for use with the two-tier, cross- 
sectional area of a horizontal section of one tier of 
cans. 

Each aperture 32 includes a circular peripheral 
edge 34. A plurality of radial slits 36 extend outwardly 5 
from each circular edge 34. Circular edge 34 defines 
a diameter D4 which exceeds the diameter D3 con- 
taining the opening means 26 for a can, but is smaller 
than the diameter D1 of the lower can end. The out- 
ermost portions of slits 36 define a diameter D5 which w 
is at least as great as the diameter 02 of the flange 
22 on the can upper end. Hence, 
DC>D5>D2>D1>D4>D3. 

The divider panel 30 Is shown in partial cross- 
section, positioned between a pair of stacked cans in 15 
Figure 4. Because the diameter of the circular edge 
34 exceeds that of the portion of the can upper end 
containing the opening means 28, divider panel 30 is 
not buckled or bulged as a result of any contact with 
the opening means 28. Since the diameter of circular 20 
edge 34 is smaller than that of the can lower end, pa- 
perboard material extends completely between the 
adjacent lower end of an upper can and upper end of 
a lower can, which would otherwise be in contact The 
provision of slits 36 (not shown in Figure 4 but refer 25 
back to Figure 3) effectively define a plurality of tabs 
38 which are displaced downwardly by the upper can 
as it is positioned on the lower can. This eliminates 
the downward compression of a solid divider panel 
under influence of the weight of the upper can, which 30 
would result in a disadvantageous reduction in the 
overall height of a completed can arrangement 

To further facilitate the downwardly folding move- 
ment of tabs 38 when positioned between cans, a cir- 
cular fold line 39 may circumscribe the radially outer 35 
ends of silts 36 for each aperture 32. 

To complete the package, the can arrangement 
and divider panel 30 shown in Figure 2 is placed into 
the interior of a sleeve-type carton, which may be an 
otherwise conventional carton used in the packaging 40 
of beverage cans. 

A blank for one such carton may be seen by ref- 
erence to Figure 5. The carton includes a bottom pan- 
el 40 and a top panel 42, each connected along fold 
lines 44 and 46 respectively to a side wall 48. At its op- 45 
posite side, bottom panel 40 is connected along fold 
line 50 to partial side wall panel 52, while top panel 42 
is connected along fold lien 54 ot partial side panel 56. 

End closure structure, in part, is provided for the 
carton in the form of end flaps 58 and 60 which are so 
foidably joined to the end edges of bottom wall 40 
along fold liens 62 and 64 respectively. In addition, 
end flaps 66 and 68 are foidably joined to the end 
edges of top wail 42 along fold liens 70 and 72 respec- 
tively. End flaps 74 and 76 are foidably joined to the ss 
end edges of side wall 48 along fold liens 78 and 60 
respectively. Additional end closure structure is pro- 
vided in the form of partial end flaps 82 and 84 which 



are foidably Joined to the end edges of partial side 
wall 52 along fold lines 86 and 88 respectively. Like- 
wise, partial end flaps 90 and 92 are foidably jointed 
to the end edges of partial side wall 56 along fold lines 
94 and 96 respectively. 

Additional fold lines 100 are formed in end flaps 
74 and 76 and partial end flaps 82, 84, 90 and 92 to 
define bevelled corner panels 102. In addition, each 
end flaps 74 and 76 and partial end flaps 82, 84, 90 
and 92 are foidably interconnected by a web structure 

104 to the adjacent one of end flaps 58, 60, 66 and 
68. Each web structure 104 is defined by a fold line 

105 which is substantially colli near with the fold line 
connecting the top or bottom panel 40 or 42 to the re- 
spective one of the side panels 48, 52 or 56. Web 
structure 104 is further defined by a fold line 106 
which extends at an angle inwardly with respect to the 
corresponding one of end flaps 58,60, 66 and 68. 

Further details regarding the specific construc- 
tion of the carton blank may be seen by reference to 
US-A-4,216,861. 

The carton blank of Figure 5 may be erected into 
a tube as shown in Figure 6 by gluing the partial side 
panels 52 and 56 together to form a completed side 
wall. The tubular carton, as shown in Figure 6, may 
then be loaded with the can arrangement and divider 
plate through one or both of its ends as illustrated by 
arrows 108. The carton end flaps are then closed and 
glued into position using conventional methods, 
thereby producing the completed package shown in 
Figure 7. Further details regarding the folding se- 
quence of the end flaps of the carton may be found 
by reference to the aforementioned US-A-4,216,861. 

It will be appreciated that many variations may be 
made to the foregoing within the scope of the present 
invention. For example, different carton styles may 
be used, such as those having square or rounded cor- 
ners rather than the bevelled corners as shown here- 
in. Further, the carton design may be enhanced 
through the addition of handles, opening means and 
the like, again using structures known and under- 
stood within the art and/or may be made from differ- 
ent materials such as corrugate board. 

It should be further appreciated that it would be 
possible to replace the single divider panel 30 with 
two or more divider panels, each being positioned be- 
tween portions of the stacked can arrangement. 
Such an approach may be particularly useful where 
higher multiples of cans are desired to be placed with- 
in the carton, and/orwhere loading of the carton from 
both of its open ends is desired. 



Claims 

1 . A carton in which a plurality of beverage cans is 
arranged into a group of at least two vertically- 
aligned tiers, said carton comprising a pair of side 
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panels, a top panel foldabty connected to upper 
ends of said side panels, and a bottom panel fold- 
ably connected to lower ends of said side panels; 
and comprising a divider panel disposed within 
said carton and positioned between said tiers, s 
characterized in that said divider panel includes 
a plurality of apertures, each of said apertures 
being defined by a substantially circular peripher- 
al edge, and wherein a plurality of slits extend ra- 
dially outwardly from the said circular peripheral io 
edge of each aperture to create a deformable 
peripheral margin which is displaced into the up- 
per end of the lower one of a stacked pair of cans. 

2. A carton as claimed in claim 1, wherein said ex- 15 
tenor carton portion and said divider panel are 
separate pieces. 

3. A carton as claimed in claim 1 or claim 2, wherein 
each of said apertures includes a concentric cir- 20 
cular fold line interconnecting the radially outer 
ends of said slits. 



said can and having a third diameter smaller than 
said first and second diameters, and wherein said 
substantially circular peripheral edge of the divid- 
er panel is of a diameter greater than said third 
diameter. 

7. A divider panel as claimed in claim 5 or claim 6, 
wherein each of said apertures includes a circular 
fold line concentric with the aperture and which 
interconnects the radially outer ends of said slits. 

8. A divider pane! as claimed in any of claims 5 to 7, 
wherein said divider panel is formed from a pa- 
perboard material. 



4. A carton as claimed in any of the preceding 
claims, wherein said divider panel is formed from 2$ 
a paperboard material. 



5. A divider panel for a carton sized to accommo- 
date a plurality of beverage cans arranged into a 
group of at least two vertically-aligned tiers of 30 
cans, each can being of the type having a sub- 
stantially cylindrical side wall a lower end con- 
nected to said side wail along a generally large ra- 
dius of curvature and defining a lowermost sub- 
stantially circular base of a first diameter, an up- 35 
per end connected to said side wall and Including 
a substantially circular outer flange of a second 
diameter which is greater than said first diameter 
and a top surface recessed inwardly wit h respect 
to said flange, said divider panel being adapted 40 
to be received between and in contact with said 
cans of adjacent ones of said tiers, characterized 
in that the divider panel includes a plurality of 
apertures one aperture being provided for each 
stacked pair of cans in the group, each of said 46 
apertures having a substantially circular periph- 
eral edge concentric with the axes of the stacked 
cans, said one aperture having a diameter small- 
er than said first diameter, and a plurality of slits 
extending radially outwardly from its circular per- so 
ipheral edge to a distance at least equal to said 
second diameter and defining a deformable per- 
ipheral margin. 



6. A divider panel as claimed in claim 5, wherein ss 
each of said cans Includes an opening means de- 
fined in the top surface thereof and confined 
within a notional circle concentric with the axis of 
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